Insulin-like growth factor binding protein-6 transgenic mice: postnatal growth, brain development, and reproduction abnormalities.
In biological fluids, IGFs bind to six distinct binding proteins (IGFBP-1 to -6). IGFBP-6 is of particular interest because it has been shown to inhibit proliferation in many cell types and to be synthesized in the central nervous system (CNS). It also has the strongest affinity for IGF-II among the IGFBPs. To study IGFBP-6 function in vivo, we established IGFBP-6 transgenic mice in which human IGFBP-6 (hIGFBP-6) cDNA is expressed under the control of the glial fibrillary acidic protein (GFAP) promoter. Northern and Western blot analysis revealed strong transgene expression in the CNS. With histological examination of the CNS, cerebellum size and weight proved to be reduced by about 25% and 35%, respectively, and there were smaller numbers of differentiated, GFAP-expressing astrocytes than in wild-type mice. Between birth and 1 month of age, transgenic mice had high levels of circulating hIGFBP-6 and reduced plasma IGF-I, and, as a result, body weight was significantly reduced. Reproductive physiology was also affected. Litter size was reduced by 27% when wild-type males were mated with 3-month-old transgenic females and by 66% when mated with 6-month-old transgenic females. Histological examination of ovaries of transgenic mice revealed a marked decrease in weight and in the number of corpora lutea, suggesting altered ovulation, and circulating LH levels were reduced by 50%. Our results indicate that this new model of transgenic mouse may prove to be a useful tool in elucidating the in vivo role of IGFBP-6 in the brain, especially in regard to hypothalamic control, and in reproductive physiology.